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Inherited from Run I:

� Central Calor. (

TVU T 5

)� Solenoid (1.4 T)

Partially new:

� Muon System
(extended to

TVU T P

)

Completely new:� 3D Silicon Tracker (
TVU T P

)� Faster Drift Chamber� Plug and Forward Calorimeters, Time Of Flight� Trigger System (trigger on displaced vertices)
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� apparent aging of the drift chamber observed� clearly visible in all inner superlayers� fixes are in the works

X increase gas flow by factor 10X add CF4 to the gas� fixes will take weeks to implement� in the meantime, innermost 2 superlayers turned
off, gain reduced in the middle three� even in this configuration, the tracker is still as
good as D0’s
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� di-lepton triggers� single lepton triggers� new: displaced track triggers� trigger ¦ ¦¨§ © © ¦

� trigger on 2 displaced tracksª¬« ® ¯ °²± ³ ´¶µ¶· ¸ ¯¹»º ¼ ½ ¾¿ÁÀ ¾ ½ ¸ ¼ ¼ Â� challenge: read out SVX and
track at 10’s of kHz SVT
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CDF Run II Preliminary
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	 first measurement down to 
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	 inclusive: direct ’s and decays	 B hadron decays contribute
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, displaced	 fit for proper time to extract fraction
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CDF Run II Preliminary 5.0 < Pt(J/ψ) < 5.5 GeV/c
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	 largest syst. unc. due to polarization	 good agreement between data and FONLL
prediction (hep-ph/0312132)
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1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8

τ (ps)

average
b-baryon

1.208±0.051 ps

Ξb 1.39+0.34  ps1.39 -0.28

Λb 1.229±0.080 ps

Bs 1.461±0.057 ps

B0 1.540±0.014 ps

B− 1.656±0.014 ps

0.7 0.8 0.9 1 1.1 1.2

lifetime ratio

τ(b baryon)
/τ(B0)

0.784±0.034
0.9 - 1.0

τ(Λb)/τ(B0) 0.798±0.052
0.9 - 1.0

τ(Bs)/τ(B0) 0.949±0.038
0.99 - 1.01

τ(B−)/τ(B0) 1.073±0.014
1.03 - 1.07

HQET predicts:-/. ÿ -0. � 1 -. �2 -4365 -. ÿ7

	 8 lifetime lower than predictions	 9

,

:

precision measurements at BaBar, Belle	 :; and 8 only produced at Tevatron
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	 :; D 9 E D 9 E

	 combined mass and lifetime fit	 comparable to world best single measurement	 measurement will improve with more data
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CDF Run II Preliminary, L = 65 pb-1
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	 8 D 9 E D H

	 first measurement using exclusive 8 reconstruction	 previous measurements used I JLK

	 statistics limited, will improve in the future
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CDF [ps] PDG [ps]9 �PO QR O � � < S � O T � <U < � � O Q VT O  �W: �PO � � O  Q � < S � O  � � <U < � � O � T � O  � Q

; �PO R R O � T � < S � O  � � <U < � � O T Q � O � V

8 �PO �� O � Q � < S � O �  � <U < � � O � �X O W 

	 high statistics (

9

,

:

) agree with PDG	 :; and 8 getting competitive with world best
single measurements	 main sources of systematic uncertainties:

Y SVX detector alignmentY resolution function model	 all measurements are statistically limited
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	 in Oct 2003, Belle announces the observation of a
narrow state decaying to H 9 H E

(hep-ex/0309032)	 charmonium state?

: :_^

molecule?	 confirmation and further studies needed
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	 with 220 b c E �

of data ( ` 2M ) CDF produced
first confirmation of the Belle observation	 observed
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	 kinematically similar final states	 extract reflection shapes from Monte Carlo	 obtain normalization from fit to data
I. K. Furić, B and Charm Results from CDF-II, Mar 5, 2004

+�




< �< � � � �

]
2

 Mass [GeV/c+π
0

 D

4.6 4.8 5.0 5.2 5.4 5.6

2
E

nt
rie

s 
pe

r 
10

 M
eV

/c

0

50

100

150

200

250

300

]
2

 Mass [GeV/c+π
0

 D

4.6 4.8 5.0 5.2 5.4 5.6

2
E

nt
rie

s 
pe

r 
10

 M
eV

/c

0

50

100

150

200

250

300

 -1CDF Run II Preliminary, L = 119 pb

 41±) = 1259 
+

N(B

]
2

 Mass [GeV/c+π-D
4.6 4.8 5.0 5.2 5.4 5.6

2
E

nt
rie

s 
pe

r 
10

 M
eV

/c

0

50

100

150

200

250

]
2

 Mass [GeV/c+π-D
4.6 4.8 5.0 5.2 5.4 5.6

2
E

nt
rie

s 
pe

r 
10

 M
eV

/c

0

50

100

150

200

250

 -1CDF Run II Preliminary, L = 119 pb

 43±)=1135 
0

N(B

]
2

 Mass [GeV/c+π-
sD

5.0 5.5

2
E

nt
rie

s 
pe

r 
20

 M
eV

/c

0

10

20

30

40

50

]
2

 Mass [GeV/c+π-
sD

5.0 5.5

2
E

nt
rie

s 
pe

r 
20

 M
eV

/c

0

10

20

30

40

50

 -1CDF Run II Preliminary, L = 119 pb

 11±) = 84 
0
sN(B

	 similar technique as � � 8 �

	 sample size for

:; mixing	 measurement limited by� � E; H �
uncertainty> m ù> �2 �2 o þ p

]
2

Candidate Mass [GeV/c
5.0 5.5

2
C

an
di

da
te

s 
pe

r 
10

 M
eV

/c

0

10

20

30

40

50

60

70

80

other
ν+ l-

s D→ 0
sB

+π -*
s D→ 0

sB

+ρ -
s D→ 0

sB

+ K-
s D→ 0

sB

+π -
s D→ 0

sB

5.0 5.50

10

20

30

40

50

60

70

80
CDF Run II Monte Carlo

ù  ÷ t ö � ÷ � ùlú û þ ö � ÷ t ù> m þ ö sø÷ q ù� 2 þ ö s÷ t ù ú @ú û þ þ u � s � w
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	 di-muon rare trigger	 expected backgrounds::; � � O � O R : � � O  V O R �

	 observed 1 event
Branching ratios (90% CL):> m ù> �2 � � þ ù ( ÷ t�� � s � � þ

> m ù> � � � þ ù � ÷ ( � � s � � þ

	 > �2 � �� � � � � � �� � � �� � �� �

� � � � � �� � ��� � �&� �� � � � � ��   ¡¢ £ ! ¤

	 � �� � � � � > � � � � � ��¥ � � �� �� � �� �

� � � � ¦� � �� § �
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� � � � � � � N

	 both ~ and ; mesons mix	 ratio of mixing frequencies:
measures one side of the
unitarity triangle (

« ¬ ~ ¬ ; « )	 indir. meas: ; � T b  E �

	 overconstrain test SM
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Per B meson decay,	 determine decay flavor [use flavor specific states]	 identify B meson production flavor [flavor tagging]	 measure B proper decay time [ l S
resolution]

Time-dependant asymmetry:

°²± ³µ´ ù û þ p ¶5 2·¸± ³µ´ ù û þ ¹ ¶5 2± ³µ´ ù û þ
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Oscillation amplitude:
� � � j [dilution]
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	 Current performance:	 j � Q   Í c E � D ¾ j � � �

	 Ä [ j T

, Î � l S � j Q V Í 

2 Î sensitivity; j � � b  E �

with 500 b c E �

	 With “modest” improvements:	 j �    Í c E � D ¾ j � � �
(improve trigger, more modes)	 Ä [ j T

, Î � l S � j �  Í 
(event by event prim vertex, Si on beampipe)	 R Î for ; j �W b  E �

with 1.3

Í c E �

	 � Î for ; j �W b  E �
with 1.7

Í c E �

	 � Î for ; j � T b  E �

with 3.2

Í c E �

	 this is a difficult measurement
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	 goal: measure angles of the Unitarity Triangle	 angle can be extracted from

: ; decays	 angle ® can be extracted from

:; H H decays	 signal is mixture of:: H: H H:;:; H

	 ToF does not help
( 
 � � �

	 disentangle using dE/dX (

� O � Q Î) and kinematics	 measure BR’s first, extract angles later
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Ñ Ò o Ó Ô t Õ Ó Ö ×�Ø ÙÛÚ Ù Ü Õ Ó Ö ×�ØÝ Ø Ù ÜÑ Ò o o Þß Õ Ó Ô ×Ø ÙÛÚ Ù Ü Õ Ó Ö ×�ØÝ Ø Ù ÜÑ Òà ßá Õ Ó Ö ×Ø ÙÛÚ Ù Ü Õ Ó Ö ×�ØÝ Ø Ù ÜÑ Òà â Þ Õ Ó Ó ×Ø ÙÛÚ Ù Ü Õ Ó Ö ×ØÝ Ø Ù Ü

Ñ&ã × Ñ Ò â â Ü

Ñ&ã × Ñ Ò â Ü ä á å æç Õá å Ó Ó ×Ø ÙÛÚ Ù Ü Õá åá ç ×ØÝ Ø Ù Ü

Ñ&ã × Ñ Òà Ü

Ñ&ã × Ñ Ò â Ü ä Þ å Ö Ó Õá å Ö Þ ×�Ø ÙÛÚ Ù Ü Õá å Þè ×é à Ü Õá åá ç ×�ØÝ Ø Ù Ü

êìë í ä î Ç ï ðòñ óôöõ ÷ É Æ î Çï ðñ ó ÷õ ô Éî Ç Çï ðyñ óøôõ ÷ Éù î Çï ðyñ ó ÷õ ô É ä
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� � � �

� new cross section, precision heavy hadron
masses, lifetimes and branching ratios measurements
from CDF

� confirmation of Belle’s X(3870)

� best limits on

�

and
�

	 decays

� hadronic trigger provides wealth of and
decays

� results obtained with 33-80% of available data

� expected improvements:


 improved SI standalone tracking


 use of Layer 00


 event by event primary vertex determination
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